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DETAILED ACTION 
Claim Objections 

1 . Claims 3 and 1 1 objected to because of the following informalities: Claims 3 and 
1 1 both contain confusing grammar making it difficult to understand the claims. 
Appropriate correction is required. Examiner suggests for example, The nnethod of 
claim 2, wherein the step of determining a projection further comprises the step of 
projecting a row or column of an image of the balls in a direction, wherein the direction 
is one of horizontal or vertical." As they dependent on allowable subject matter claims 3 
and 1 1 would be allowable if rewritten to overcome the objection. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1, 6-8 and 14-16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding the claims there is an inconsistency between the claims and the 
specification disclosure. The Applicant's attention is directed to MPEP section 2173.03. 

Claim 1 contains circular logic in that in the way it is written it is necessary to 
determine the number of obiects in order to determine an adaptive threshold, then the 
adaptive threshold is used to determine an inter-object distance, and finally the inter- 
object distance is used to determine the number of objects . Thus the adaptive threshold 
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needs to determine the number of objects in order to carry out a deternnination of the 
number of objects. There is nothing to distinguish that the "number of objects" (lines 6- 
7) used to determine the adaptive threshold differs from "the number of objects" (line 
10) according to the inter-object distance. For examination purposes the examiner will 
evaluate line 10 as "determining a final number of objects" thus providing a distinction 
between lines 6-7 and line 10 and eliminating the circular logic problem. 

Another inconsistency present in claim 1 arises regarding the adaptive threshold. 
Specifically lines 8-9 state, "determining an inter-object distance according to an 
average inter-peak distance at the adaptive threshold". However according to the 
specification the inter-object distance is determined for a number of given thresholds in 
order to determine the adaptive threshold (see at least page 18 lines 10-12, and page 
20 lines 1-12). Thus by the time the adaptive threshold is determined the inter-object 
distance is already known for each of the given thresholds. It is possible that the inter- 
object distance is determined again based on the adaptive threshold, but this is not 
disclosed in the specification and furthermore it would be a redundant step as the inter- 
object distance must have already been calculated for each threshold in order to 
determine the number of objects (see figures 8-9 and equation at the bottom of page 
18). For examination purposes lines 9-10 will be interpreted as "determining an inter- 
object distance according to an average inter-peak distance at the threshold". 

Claims 6-7 (dependent on claim 2) and claims 14-15 (dependent on claim 10) are 
also inconsistent with the specification in that they state the "given threshold is 
determined". According to the specification an adaptive threshold determination 
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determines a threshold value within a given threshold range (page 20 lines 1-12). thus it 
is an adaptive threshold that is determined, not the given threshold. Furthermore claims 
7 and 15 also contain the same circular logic as discussed for claim 1 since there is 
nothing to distinguish the "determined number of balls" for each given threshold (line 3 
of claim 7 for example) from the "determining (a final) number of balls" (last line of claim 
2 for example). Claims 8 and 16 are dependent on rejected claims. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 1 as best understood by the examiner is rejected under 35 U.S.C. 103(a) 
as being unpatentable over Christian et al. USPN 4,696,047 (hereinafter Christian) in 
view of Florent USPN 5,832,1 11. 

Claim 1 discloses, "A method for determining a number of objects comprising the 
steps of: determining a projection space including the objects, wherein a distance 
between two adjacent objects is substantially the same for each pair of adjacent 
objects; determining an adaptive threshold according to a number of objects determined 
to be in the projection space; determining an inter-object distance according to an 
average inter-peak distance at the adaptive threshold; and determining a (final) number 
of objects in the projection space according to the inter-object distance. 
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Christian discloses an apparatus for automatically inspecting electrical 
connecting pins (col. 1 lines 5-10). As seen In figure 3 an intensity profile of the pins 
(projection space of the objects) is determined. The distance between the adjacent pins 
is substantially the same. A threshold is established in order to separate the pins from 
the background (col. 3 lines 32-34, and paragraph bridging cols. 5-6). Christian does not 
disclose that this is an adaptive threshold. Each of the pins is located based on the 
threshold, the distance between the pins are measured from interpeak distance of the 
threshold and finally the distance between each pin pair is compared against a 
predefined tolerance (col. 3 lines 38-46). Christian further discloses summing the total of 
all the pins (col. 6 lines 18-20). 

Christian does not explicitly disclose "determining an adaptive threshold 
according to a number of objects determined to be in the projection space" or that the 
determining of the number of (final) objects is "according to the inter-object distance." 

Florent discloses a method and device for segmentation of a signal representing 
a digital image with a threshold obtained using a histogram (title of the invention). 
Florent teaches that in the prior art, thresholding an image with a lot of noise resulted in 
great inaccuracy (col. 3 lines 8-25). In order to improve the determination of a threshold 
Florent recites, "accumulating counts of isolated objects in respective threshold images 
obtained by thresholding the digital image at respective grey levels, the counts as a 
function of the grey levels froming a histogram, determining a segmentation threshold 
automatically on the basis of the histogram, and thresholding the digital image at the 
determined segmentation threshold (col. 3 lines 26-40, also the abstract). 
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Neither Christian nor Florent explicitly disclose that the number of objects is 
determined based on the inter-object distance. However Christian states that once a 
first pin has been isolated and identified, and knowing the expected distance between 
the pins, it is easy to identify the location of all the pins and to compensate for variation 
of pin position (col. 3 lines 25-32). Furthermore it is well known in general mathematics 
that knowing the distance (y) between a plurality of equally spaced objects and the total 
distance (x), the number of objects can be obtained by dividing x by y and adding 1 . 
Therefore as it is necessary for the procedure of Florent to determine the number of 
objects to obtain the adaptive threshold and Christian discloses a uniform structure 
where it is easy to calculate the number of objects based on the distance between the 
pins it would have been obvious to one of ordinary skill in the art to determine the 
number of objects based on the inter-object distance of the pins. 

Christian and Florent are analogous art because they are from the same field of 
endeavor of thresholding an image to obtain information about the objects. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to use an adaptive threshold according to the number of objects with the 
invention of Christian to obtain a threshold that accounts for noise in the segmentation. 
The motivation for doing this is that it would make the inspection more accurate. Thus it 
would have been obvious to one of ordinary skill in the art to combine Christian and 
Florent to obtain the invention as specified in claim 1 . 

Allowable Subject Matter 
6. Claims 2, 4-5,9-10,12-13, and 17 are allowed. 
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The following is a statennent of reasons for the indication of allowable subject 
matter: Regarding claim 2 none of the prior art discloses a method for determining a 
number of balls in a projection space comprising the steps of: determining a projection 
of a ball grid array, determining an inter-ball distance for each pair of adjacent balls that 
has the maximum value of the inter-peak distance histogram, and verifying the position 
of the first ball and the positon of the last ball based on a general Inter-ball distance. 
The closest prior art comes from USPN 4,696,047 (discussed above), 5,832,1 1 1 
(discussed above), and USPN 6,614,926 Fix et al however they fail to disclose these 
limitations. Thus claim 2 is allowable. 

Claim 10 is a program storage device readable by machine equivalent of the 
method of claim 2. Thus claim 10 is allowable for the same reasons as claim 2. 

Claims 4-5,9-10,12-13, and 17 are dependent on allowable claims thus they are 
allowable for the same reasons. 

7. Claims 6-8, and 14-16 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any inten/ening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

USPN 5,936,665 Vachtsevanos et al. Discloses using an auto-adaptive threshold 
to count the numbe of pilling in textile fabrics. 
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EP 0 149 685 Method for automatically counting etched pits. 
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8679. The examiner can normally be reached on Monday-Friday between the hours of 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomriation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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